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^ ^'J Jl- ^ ^ y 

Thr, BP[B12Thr]ABI.!^^. 
10 Ala. iP[B16Ala]A®li%^. 

iMm^mw^6m^^mm.xm^m, ^'¥Bmm26ik±^m.mm^mM: 

Ala, Wii\B26Ala]Xm^M. 

15 s.-nm^mrnxm^mm^^, -^^m- 
xmmmuti^mm>^^i 

20 3}m±^Pk^{^^\ 

mmmnmxmm^m. mmrnxm^mmm 
mmmm&mmm, n3mm.xm^m^f^m. 

T^-J3fk^i^m^^^J.Tm^: ffl^^J#NHl-m5' GGG OTA TCT CTA 
GAT AAA AGA GTT AAC CAA CAC TTG 3'; ^^^J#NHI-36<J5' TGA GGC 
TTTGNN YTTGGTTTGCG 3', ^t6<lNJta A, T, C^^HM^'Wm, YjiC 

30 fnG'f fii^— ^; mfM^mu-4&i5' gaa aga ggt ttc ttc nny act cct 

AAGGC 3', KcfWNdicG, A, T, C^^^Mm^Wm, Y^CmG^^M-^. 



10 ^t^Aam-iyoc^^m^^mmm^^ (1993), '^mmmm^^^, i: 57), pji996^ 

^tt-iil'J_t?l-^3.2l%(fSiaT.#(1998), ^mm^m^^^,6: 131), B^jfi^i&®f:6fl 

5%. m^m^f^'ifmmm&^i^nmm, ffl^ih&^Bisso^. mm^^n^^^m, 
20 B^, &x^±mmAmnmmmmmMm^i$^M±rmm.Am^m. f^^m 

m^&^^^, inm^m^mmtffm^M^fS^i^f^linXmiClaxe, J. J„ et al (1991), 
25 Bio/Techology, 9: 455,Cregg, J. M., et al (1993), Bio/Technology, 11: 905). @ 

?m, 2|s:^flJ6<Jg^KI^^m^ifs!WfifflAMJ&m: miAm^mmmAm 
^i^u NHi-i), [Bi2X]Am^^(mmA'^^m2, nhi-2). [B\6X]AmssinimmA 

30 SI^&^.NHI-3). [B26X]A)0lia^(ifS!iAigli&^4,NHI-4), 
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JSr^. ^'t'I':Jl[B16Ala]A^i&^^#. 

2|s:aHim'W-^|lfl!SmAJ^i&^(NHI-4). ^#tE:&^-^^^AJgliS^^*a 
10 bb. Bl|^26i4±W^S^^«SI^Tyr;t^hWttSI5«m» MliJlX^[B26X]Ail 

PCR^itfe(Maniatis T„ et al (1989), Molecular Cloning A Laboratory Manual, 2'"'ed. 

15 New York: Cold Spring Harbor Laboratory)^#S!j^:^^@e@^fnHlB fi^jSSJt^; 
^JM#?i:Sr-fe(Maniatis T., et al (1989), R±)5|^g6<)^@>t^:^ltPJ 
PPIC94', #S-^-^3gtM'^3ie<J{*I^^^J^BBgiii^'|±'H:, fflJ^^H 

tt7£(Maniatis T.. et al (1989).|li±)$t'f-k.¥S?^-^. mnGSUSMW. ^MmM'^n 
?&±W^fe<*^'t'(Cregg, J. M., et al (1985). Mol. Cell. Biol., 5: 3376); ffltrt^^ 
20 (Scorer, C. A., et al (1994). Bio/Technology, 12: 181)^,^,^5!6<j:^fe(Clare, J. J. et al 
(1991). Gene, 105: 205)jfiif]|£ijhil|f^m (t^i^WX^B; ^iJ^J^ff^WX^mft-^mM 

^m^nTMm, nwm^mmi^\ ^nmmimm mmmm&mm&s:, 4#soa 

25 :^^^mM^.m^m\m -I^P^^X^DNA" ^(^iO^^, ^ (1987), ^#fXg 

3: 90)a^T&?J. ^Jtt. ^^^^BJ^Smitffl-^^TtaJ^T?!!^: ffl^^J#NHM6<j5 
' GGG GTA TCT CTA GAT AAA AGA GTT AAC CAA CAC TTG 3'; ffl^^J^ 
NHI-2Kj5|i^'5l#JjiL:$;^(Wang. Q.-Q., et al (1996), Biochem. Mol. Biol. Int., 39: 
1245); ^=Ft!l#NHI-36<J5' TGAGGCTTTGNN YTTGGTTTGCG 3'. ^f^6<jN 

30 SG. A. T. C + 6<jjf^=^W^. YMcmO^im-^', M^^J#NHI-46<J5' GAA 
AGA GGT TTC TTC NNY ACT CCT AAG GC 3', ^'t'^^JNjtG, A. T. C^^^ 
^M'Wm YjiCfUG^IS^-^. 
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5 (Brandenburg, D. (1969) Hoppe Seyler's Z. Physiol. Chem. 350: 741). ^^^M^^ 

90%, mmm,^xi^m:^^m^mAMm^m^^^m^^m, m^^-^mn^^ 

10 mmB\ix\. [Bi6X]fq[B26X]fimA^iS»^. -zin^^m^w^mH^MLm^, 
-^tiumjm.-^&iAm^m^mm'^, ^'¥[B\2'na]Am^i^^WiS6%m^w 

*g'^tiij|tlA.¥i^^^it^rt^tlStt(Wang, Q.-Q., et al (1996), Biochem. Mol. Biol. 
Int., 39: 1245). \B\SA\?.]Am%^^^T \T'M^W^^^^m^5^Vo^WsH±.m 

15 ?sm {B26A\s.]Am%mM^T5o%^^^^^m±m±^^Pi^^m¥t. %^ifi 
^=f-:if^mm^mm^m=i'%^Am^%%m\^, m\>x, tmx^mmfm, *w 

m\. Pichiapasoris m^pHl/AOXm^^U^. 

gl4. HlMit^faHlWPAGEBa^. 1. mmi^ (S. cercvlsiae ^i^i^<^); 2. HI (S. 
cerevisiae mT^fi^); 3. (P. pastoris^j&j^tf); HI (P. pastoris ^iiJ^'tl). 

30 ms. mmwmm^i^. 
me. um^n. 

my. m^A^&mmmm^M^i^^^'^. o-. ajus^cp. pasrorts^3if= 
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• •••• ^^^A 

3. ^tBS(3a--Hm^:f:; Sb-^m^M) 

5 Ii(T^is^»Ji^^.BJT;^(s^^HJfi<)^fci^^^g:;^^. <Bj?t:2^j&Bjwmffl#:=Ft^j^pg*j. 



10 (Maniatis T.. et al (1989). 1^ Jl)|fe|It T^^StJ^pHI/PGK. ^J^^ll^: 5' 
TCCGGATCCATGAGATTTf03 * TGAATTCTTCTAGTTGCAGTAGTTTa^f PCRr 
ig, PCRS;S^^flS#«:^fe(Maniatis T., et al (1989), I^±)it^T6<}: 94X: 30%!? ^ 

15 5(^±52^pHI/PGKJ^3gt6<|HIi&?J«@i^fiP, "fi^PJR^DNA^*" (^iO^^^ (1987), 

^l^pHI/PGK DNA; i5tf#'^^T:iC^l ^SX^f^iffififS'^ 
^^^(•&PT#iiiLManiatis T.. et al (1989), IW|±); mmiBf^^^^^^fH^Mmit 
pHI/PGK DNA, fe^^^^^ttiUAM-^^'l^^^pHI/PGK DNA. ^mXMn^ 
20 =^mi^lS6^-^llpHI/PGK DNAti-^, ^*lM^P5?X^; l^±3^^ P ^UpHI/PGK 
DNA^S'^^'feS^J^^^Bj^ltJ?!-^, Si3iJ^J^^#sjR^DNA; fflf«J#e!j#l^.5?5l|| 
DNAff 'ftlAi^flFlllMrita^Kli. DNA«!l^(Maniatis T., et al (1989), m±)TE^A^ 

25 Ait^^'liXZHpHi/PGK DNA#t?^^^PXX^J5ff^0^^ffiT:^|WI&^|;^mrtiJ)ll. 





mi 




NHM 


5'GGG OTA TCT CTA GAT AAA AGA GTT AAC CAA CAC TTG3' 


BamHI, Hindlll 


NHI-2 


i5LWang#(Wang, Q.-Q., et at (1996). IhIJi) 


Xball, Hindlll 


NHI-3 


5' TGA GGC TTT GGC TTT GGT TTG CG 3' 


Xball. Hindlll 


NHM 


5' GAA AGA GGT TTC TTC GCT ACT CCT AAC GC 3' 


Xball, Hindlll 
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^mm2 J 

pPIC9(B£lSlNVlTROGEN)6<J^5(ji^AOXl;$:J^(Maniatis T., et al (1989), |^±), ^ 
5li#IIJ^^M^pHI/A0Xl, pNHI-l/AOXl. pNHI-2/AOXl, pNHI-3/AOXl, pNHI- 
4/AOXl. 

paj/oWj0*jcGS115(5!^gINVITROGEN), '&M?^S'g-PJ^fei2(^4»{Cregg, J. M.. et al 
(1985). Mol. Cell. Biol., 5: 3376). 

ffiln:^^G418(Scorer, C. A., et al (1994), Bio/Technology, 12: 
^(Clare, J. J., et al (1991), Gene 105: 205)!^j^, ^m%3mn^t^^^ykTMM 

YP99/Hi(i999^8>^ 8 0 ^^m^^^m^^mMmm^^wmk^m^'L^miT^ 

HE. ^B^IkCGMCC NO. 0413). YP99/NHI-1, YP99/NHI.2, YP99/NHI-3ffl 
YP99/NHI-4. 

^15?|-^0^+Etl^010#?K(Laroche, Y.. et al (1994), Bio/Technology, 12: 

1119). :km^^mj.%m.^%±W:^^, *»5iij4k(BSM)^aifei:4k(PTMi)MfiK. 

pHS5.5. j&flAai*KIIWPTMl, %fc^^WLn5 ml PTMl. 

^5Ii{&(BSM) 0J:lk(PTMl) 



H3P04 


26.7 ml/1 


CUSO4.5H2O 


6 g/1 


CaS04.2H20 


0.93 g/1 


KI 


0.08 g/1 


K2SO4 


18.2 g/1 


MnS04.H20 


3.0 g/1 


MgS04.7H20 


14.9 g/1 


NaMo04.H20 


0.2 g/1 


KOH 


4.13 g/1 


H3BO3 


0.02 g/1 




5% 


C0CI2.6H2O 


0.5 g/1 






ZnS04 


20.0 g/1 






H2SO4 


5 ml/1 






FeS04.7H20 


65.0 g/1 








0.2 g/1 



tiA^i£M24'tfeljt6<jXS^YP99/HIf^^-m#^^50 ml YPG(^#^^tl 1 %. 



polypeptone 2/o, -^^2%)^, 30-C^24/JnB^; Z:^#^T200 ml YPGff, 30^:^24 

5 ml PTMl, i^30X:^^a^84/hHrf, ^ig^^gi^^^'SJCth. fiCila^it#?0[O.D.«,oiSL 
5 ^160. 

m^Mf^^^ SDS-m^;^®fejecM*^(PAGE(Schagger, H., et al (1987), Anal, 
Biochem., 166: 36Z)mHPLCnmmmr^^t^m, ^S!l^#^^?^±^4'^i&j^%HIfr 

10 

it'- C-8^^#tt(l cm X 25 cm); iSt^ 2 mg/min; 0.1% TFA. mf^Wi 

15 B: 0.1% TFA 80% CAN; 1$^^: 0-30% ^T^Wi B 205}'#l«. 30% 30^#, 30%- 
80%40^#. 80%-0%545*^, mmi, ^4k6<lHIfr^^PAGE^Jg:3^#-:^^, £ 

^3. ii:a^ia^(^3)SiM^^l:(®4)J^Sife{i^f'^. isiiBi:^:J^90%. 



nmrn ve Vt 



Asx 


3,08 


3 


Thr 


2.12 


2 


Ser 


3.42 


3 


Glx 


6.73 


7 


Gly 


3.84 


4 


Ala 


(3) 


3 


Cys 


ND 


6 


Val 


3.74 


4 


He 


1.96 


2 


Leu 


5.98 


6 


Tyr 


3.84 


4 


Phe 


3.01 


3 


Lys 


1.94 


2 


His 


2.11 


2 


Arg 


0.98 


1 


Ve: ^M{S; Vt: M: 


ND: ^m^. 
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^^mnAunmmvcmmW, ^ dmso/i,4- t - ^ , mmm. 

(15:70:15(v/v/v)). *[lAilfi,:&TSI^$^'6<J^^^(Thr(Bu«)-0Bu'), ^?fe^7jci^pHM 

6.5, tmm&m (M^mm = 5:i) ^25x:H/S6/hB^, tm^it&Jk. ^mn^rn^ 

HPLC:$^#f, ^0JW8O%^KjHlBtr**:$f ffc:^2^|i:j*^i^(B30Thr(Bu').OBu']HI (©5). 

[B30Thr(Bu').OBu*]HI^=mZ,^ (TFA) ^S, IJi^^^TII^ll^'S, tfPJS^A 
(HI). HI^^iPS6^^, ^fa^g: 1%^?^^, 0.13%^^^, 16%(v/v)Mi@ 
(pH6.0) . 

M%mmmm.mm.ms^m^m, ^mmi:m-m-^^99fNm.\, yp99/nhi-2, 

YP99/Nm-3^0YP99/NHI-4ft#^tf,e<,YP99/HI. ^W^^mVcm^^mmmm^ 
NHI-2, NHI-3flJNHM. 

■CHiSZiJ^, ESj^SiSti'^^&PAGEgl^. HItff**:: M^&i|=200:l(W/W). 
NH4HCO3^iStjg:J*;l00inM, pH8.0. 

]^j.m^^5o%jm, "i^m^w^^^ti^f^Trnxm^^nrnj^i^^, ^ (i982), 

it^^^l^^m^i^, 14: 137). 

nmwpi^mf^t!t^27 lu/mg, ^w^mx^^m-wc. 



A.... 

mmm9 I ^' 

m^'pLcwm^misfkm^mm'M.m.xm^^tbuim'^mM^r^m^, d. n., et 

al (1991), Protein Engin.. 5: 527). ^tt: Superdex 75 (HR 10/30). ^WWi: g?^^ 
5 ?4'^M^fc7lC(PBS), pH 7.4. ^'M: 0.4 ml/^Jh^f". 1.20 mg/ml (2 x 10'* mol/1), 

280 nm^^M. :^5'Jl':^HI|a^i*MJS^[B28K,B29P]AJII^^(Ciszak, E., et al 
(1995). Structure, 3: 615) ^Ih^^^U^M^m^nm^nm. HI, [B28K,B29P1 
AM^^, [B12Thr]AJIIi^^, [B16Ala]Aill%^^B[B26Ala]AjK^%II^Superdex 
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^4. mmnm^xmrn 


I^ESupcrdex G75ttJ:W^SB:f 


Wm 


^SB^(il(4J-) 




HI 


36.4 




[B28L,B29P)HI 


39.4 


mm 


[B12Thr]HI(NHI-2) 


39.4 




[B16Ala]HI (NHI-B) 


38.3 




[B26Ala3HI (NHI-4) 


38.9 





^^^4^^, [B12ThrlHI, [B16AIa]HIfi.[B26Ala]Hli4l^#.{i|:. 
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